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P a 3 He J} BTOpOH 

OcHOBbi TexHOjiorHH creKjia 



r.iaea IV 

TeopeTHMecKiie ochobw CTeKJioBapeHun 

BecneHHe 

Flpouecc CTeKJiosapeHHa npoieKaeT b c.tokhoh c6cTaHOBi<e, co3^aBae- 
m oh phjom XHMHqecKnx, cpHS'imecKnx n TexHOJiornqecKHK cpaKTopon. 

B pea.nhHbix npoii3B0ii.CT i BeHHhix ycjioBiuix OT^ejibHbie 3Tanbi stoto 
npouecca TpyjHo BbinejuiTb H30JinpoBaHHO. OziHaKO asm. acHoro ocBoeH hh 
npouecca cTeKJiosa pen ha b ue.ioM, 3HaHne sjieMeiiTOB, H3 Koxopbix oh c/ia- 
raercH, Heo6xo.aHMO h b a >k h o . 

Flpouecc cTeK^oBapenHH coctoht hs rath cTannH. 

nepsaa ct3ahh — CMJiKKaToc6pa30BaHHe — xapaKTepH3yeTcn Tew, mto 
k KOKuy ee: a) b uiHXTe He ocTaeTCH .OT.aejibHbix cocTaB/iflioiuHx ee KOMno- 
h e h to b (weT OTjxeJibHo necKa, co.zi.bi, cyjib(J)aTa. wejia h rip.) ; 6) 6ojibUJHHCTBO 
ra30oopa3Hbix uihxth yjieTymiBaeTcn; e) ocuoBHbie xv. m h MecKne peaKU.Hn b 

TBep^OM COCTOflHHH i\ie>K,T.y KOMnOHeHTaMH LUHXTbl 3 a KO H M e H bl . 

Rjih oSbiHHbix HaTpHeBO-Ka^ibUHeBbix cTeKOJi 3Ta cran.ua 3aBepmaeTCH 
npn 800 — 900°. <E>pHTTOBaHHe luhxth, KOTopoe npaKTHKOBa/iocb b apeBHOcTH 
h peKOMeHflOBa.Tocb erne b npoLU/ioiu Bene, ecxb, coucTBei-mo ro-Bopn, ocy- 
mecTBjieHHe cTa^HH cminKaToo6pa30BaHHH. 

BTopaa cTa^HH — cTeKJioo6pa30BaHHe — xapaKTepH3yeTCH TeM, mto k ee 
KOHuy Macca ct3hobhtch npo3paMHOH, t. e. b Hen OTcyTCTByiOT HenpoBapeH- 

Hbie HaCTHUbl LUHXTW, O,0.HaKO OHa npOHH3aHa GoJIbUJHM KOJIHHeCTBOM ny3bi- 

peii h CBH.neH, t. e. neoAHopo^Ha. JXnn oSmmhux ctckoji 3Ta cTa^HH 3aBep- 
uiaeTCH npn 1 150—1200°. 

TpeTbH CTajXHH — flera3auHH — xapaKTepH3yeTcn TeM, mto k ee KOHuy 
CTeKJio.Macca ocBO&o>KnaeTCji ot bhuhmhx ra30Bbix ekjucjchmh, h t©m, mto 
ycTaHa'BJiHBaeTCH paBHOBecHoe cocTonHne Me>K,ay creKJiOMaccOH (>khakoh 
(})a30H) h ra3aMH, ocTaiomHMHCH b caMoft cTeK/iOMacce (ra30Baa (pa3a). 

XUfl oSbmHbix CTeKOJi btot eTan 3aBepiuaeTc$i npH 1400 — 1500°. Bh3- 
KocTb cTeKJiOMaccbi cocTaBJiner oKO.no 100 nya3. 

MeTBepTaa ct3ah h — roMoreHH3aunH — xapaKTepH3yeTca TeM, mto k ee 

KOHUy CTeKJIOMaCCa OCBo6o>K.aaeTCH OT CBHJieH H CTaHOBHTCH OHHOpOflHOH. 

KoJie6aHHH b noKa3aTe^i?ix npe^OMJieHna OTAejibHbix qacTefi cTeKJioMaccbi 
m h.h h m a ji b h bi e . Tax, b onTHMecKOM cTeKJie 3th KOJiegaHHH He npeBbimaioT 
±0,0005. 

JXjw oSbmHbix CTeKOJi, 3Ta CTajiHH MOJ«eT 6biTb 3aBepmeHa npH TeMne- 
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hto y>Ke np H 600° o6pa30BaBUiaHC» hbohh an co.nb CaNa 2 (C0 3 ) 2 npn B3aH- 
MOneHCTBHw c Si0 2 h ami HaeT Bbiflejinxb CU 2 . 

3to noATBepmnaeT K P H B aa HarpeeaHHH abohhoh cm sch CaNa 2 (C03) 2 + 

o6pa 3 yercH ABofiHaH cL.b CaNa 2 (C0 3 ) 2 , KoropaH B3a h moach cxByex c S,0 2 
nP " ^ e oiSS X re^rHSrS/^rpoZ^exc, BUM ™ C0 2 no 
peaKUHH 

CaNa, (C0 3 ) 2 + 2Si0 2 ^ Na 2 Si0 3 + CaSi0 3 + 2C0 2 . 
3T a peaKUHH 'nporeKaer b TeMnepaxypHOM HHxepBa.e 600-830". Opn 
740-800° nji a b hxch SBxeKXHKa CaNa : (C0 3 / 2 • Na 2 LAJ 3 . 1Tb 
BaaiiMoaeHCTBue SBxeKXunecKoro cn-nasa c S,0 2 moaho npeACxaenxb 
cjieayKimHM o6 P 33om: 

CaNa, (CO,), + Na 2 CO, -!- 3SiO. : ^ Na 2 SiO, - r CaSi0 3 -r 3C0 2 . 
n P H 855° n^BHTcn Na 2 C0 3 . Hpu 9 1 2^ ^"UHi.pyeT CaC0 3 , a npn 
,010° ienpopearnpoBaBiua* CaC [o6^J SiO, CaS O, ^ 

xe (NSSi+liO,) npn nocxenennoM ee HarpeBannn zxo 1200. 



06pa30Banne CaNa 2 (C0 3 ) 2 • ■ • - • ; • 
CaNa„(CO,) s + 2Si0 5 ^Na 3 Si0 3 +CaSi0 3 +2CO. J . . - • 

Na,CO.+Sib 2 =Na 2 Si0 3 +C0 2 • • m 

Oopaso^HHe h n.ae.eHHe sbtckthkm CaNa 2 (C0 3 ) 2 -Na 2 CO : 
njiaBJiemie jmoftHoro Kap6o H aTa CaNa,(C0 3 ), 

RjiaBJieHHe Na 2 C0 3 

HHCCouwauHa CaCO^CaO+CO. . - ■ - ■ ■ 

CaNa 2 (C0 3 ),t;CaO + Na 2 0-t-2C0 2 • ■ 
CaO+SiO,=CaSi0 3 ' 



HHine 600 
600—830 
720—900 
740—800 

813 

855 

912 

960 

1010 



Ha phc. 45-48 AaHb. mhkpochhmkh mjiHtpoB c oCpaauoB COAOBOfl 

™ a ^n~e TZO™^^ Bocc T a„o M eK H e„ cy^aT. h.^- 

ao cyjibcpHAa no peaKUHH 

Na 2 S0 4 + 2C = Na 2 S + 2C0 2 . 
06 P a30Ba B uiHHca cy.bcpHA naxpnH, BsaHMOAeHCTBy, , c yr.eK.ic.b.M 
KaiibuweM. o6pa 3 yex ynneKHC^H HaxpHH h cy-ib^A Ka^bUMH. 

Na 2 S+ CaC0 3 = Na 2 CO s + CaS. 
neaxuHH nnoxeKaiox BecbMa 3HeprnHHO npn 740—800°. 
OepaaoB^Hfl^ yr^eKHC^fl naxpHH, pearly* c y™^™"™7 
UHeM oepaayex abohhoh KajibUHeBO-HarpHeBbiH Kap6o H ax CaNa 2 (C0 3 ) 2 , 
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kotop bi h Kan h b coixoBOH uii.xxe. pearnpya c Si0 2 , oOpasyei MeracH.HKar 
CaNa 2 (CO ;t ) 2 + 2Si0 2 - CaSi0 3 + Na 2 Si0 3 +2CC 2 . 




Phc. 45. Mmcpo^OTorpatpiiH cojoboh 
lUHXTbi OKOHHOro CTeK.ia <bu- 

nepiKKa 1 Mac iipn 1 1<>0 ) 



Phc. 46. MHKpoiJ)OTorpa(pHH coaoBOii 
uuixTbi ajw OKOinioro CTeKfla <bh- 
Aepacica 1 Mac npH 1200 ) 




Phc. 47. Mmcpo(pOTorpa(})HH ccaoBofi iiihx- 
n,i /uia OKOHHoro CTeK.ia (BbijepyKKa 
1 Mac ripn 1300°) 



[8. MHKpoqioTorpacpHH cojoboh 
jxah OKOiiHoro ,cTeKJia Ibh- 
aepvKua 1 Mac npH 1400°) 



rjnH TeMneparype 865° cwibcpar HarpH* h cy/ibcpnfl Ka/ibUHH, B 33hmq- 
fl eflcTByH c sTo 2 ! oSpaayox m ctsch ji hkst HaxpHS, MeTacvuiHKaT xa.bUHH, 
cepHHCTHH aHniflpua h cepy: 

• Na 2 S0 4 -i- CaS -f 2Si0 2 = Na s SiO s + CaSi0 3 -r S0 2 + S; 
" Na 2 S0 4 + Na 2 S + 2Si0 2 = 2Na 2 Si0 3 4=~S0 2 + S. 
BoccTaHOBJiemie cyjib^ara HarpHH noJiHOCTbK) aaKaHMHBaercH n P n TeM- 
neparype, 6jih3Koh k xeMnepaiype ero ruiaBJieHHH 884 , ran KaK ssreKTHKa 



P a 3 n e ji nsTbin 

Cbipbe h uiHXTa 



CwpbeBbie MaTepHajiw 



06mHe nojio>KeHHH 



^Sepea, rpynna coaep*-* ^ ^S^oi S 
jua hphLhhh cxe^oMacce T e> : hji £ KpacHTe . 

KOpeHHH B3 P KH. K HHM OTHOCHTCK O^T™ , BapKH . 

' B-CTewioAeJiHHnpHMeHflWTTa^yopHue ui CTeK0J ibHbM 6oh k 

KaoJiHH, noKBue ^naxbi h nen- ^ HHO i^o.Hb.e h ocHOBHbie 
OTXCUbl n P OH3BOACTB. coaepAamHe oah p 

KH pa3HbIX BHAOB CT6KJIHHHUX H3fle^HH. 



2. TjiaBHbie MaTepHajiw 

KMCJIOTHbie OKHCJlbl 
KP..-.3.H «P«»"> S, °" M " eKyMPHb ' ft ^ 



60,06. 



y fl eJilHua"Bec 2,65. u rnrTaRH aH ^acxb npoMbiuuieHHbix CTeKOJi; 

KpeMrieaeM-BaJKHeHUian c0 "a BHan aiiop^Hofl cpopMax. K P h- 

ct a ji >t h m e ok h h K P 6MH63eM cyu ec^T n.naBnuiHec^ n P H 1713 
npeACTaBJiaiomero co6oh 6ecuBeTHb.e k p 
±5. TeMneparypa KHneHHH Si0 2 I ^ ■ 



TpeMaiOTca cneayraiune pbshobhzihocth KBapua: ropubift xpycxa/ib, 
a bji hioluhh co6oh npospaqHhie npusMaTHqecKHe KpHcxa™ c yae-nb- 



Bcxp' 

npejicxa bji hioluhh co6oh npo3i . „ 

HbiM BecoM 2 65; AbiMMaibiH xonas, oKpameHHbiH b TeMHO-KopviqHCBbiH UBex, 
aMeiHCT oKpaLueHHbifi okhc^mh Maprauua h xejieaa b *H*oBO-Kp a cHbiH 
hjih poaoBbifl uBera. K tohkokphcts jijihmgckhm pasHOBiiflHocx™ KBapua, 
cMemaHHoro c neKoxopbiMH jipyrHMH BemeciBaMH, othochtch aujMa arar h 
fl p KpeMHeaeMBCTpewaeTcnTaKJKeBBHAe MHHepajiOB — xpHAHMHTa (yae/ib- 
Hbi'fi Bee 2,32) h K pncT06ajiH T a (yaeJibHbift Bee 2,3). Us aMopcpHbix pasHO- 

BHAHOCTefl' H3B0CTHbI XpeneJI, OnaJl, AHaTOMHT. 

LUhdoko pacnpocTpaHeHHbie b seMHoii Kope KBapueBbie ropHbie noponbi, 
noneBbie uLinarbi h Rp. noa .aeficxBueM paa^Hbix npuponHbix ttaKTopoB h 
r^aBHbiM oSpasoM boah h coaepxameiicH b nefl HeKOToporo KoJiHuecrBa 
vro.ibHoro anrHApHfla, HSMeneHiiii xeMnepaxypu h Rp. nocxeneuHo paspy- 
ujaKDTCsr (BbiBeTDHBaioTcn) c o6pa30B3HHeM KBapua. B ^cthocth, npouecc 
paapyuieniia naneBoro mnaxa Mosex 6biTb npeacxaBJieH cJieayiomeH cxcmoh: 

KoO- A1,0 3 • 6 SiO, + 2H 2 G + C0 2 = 

noJieBoft mnax 
Al 2 0 3 2Si0 2 -2H 2 0 + 4SiO a + K 2 CO s . 

'KaoJiHH kb a p u noTaui 

HepacTEopHMbiMH npo^yKTaMH paspymeHH* xb^oxc* KBapu h KaojiHH. 
KBapu 1hh6o occaaex b Bvrne necna ua Mecxe oSpaaoBaHHH, jih6o nojx jxen- 
ctBueM noioKOB BOiibi nepeaocHTCH c Mecxa Ha Mecro, npn stom ™™™ 
oceaawT 6o.nee xpvnHbie Macxnubi necna, a aaxeM - 6cwiee Me.nKue. KaojiHH 

COCTOHLUHH T^BHUM 06 P a30M H3 KBCWlHHHTa. JlBJlHeXCfl OCHOBHOH ^TaBHOH 
MaCTbK) rJlHH K3K 6ejib.x, X3K H OKpaiueHHbix B 6y P bIH UBeT UpHMeCHMH 

okhch >i<ejie3a. noxaw pacxBopaexcH h yhochtch boaoh. 

BMecxe c aepnaMH KBapueBoro necna oca>K A aiOTCH xaioKe rvwHoae- 
MHGXbie wacxHUbi h MHHepajiw: ncwieBofi innax, CJiioAa, poroBaa o6m3HK3, 

PVTHJI UHPKOH, MarHeTHT H R P . TaKHM 06 P a30M, KBapUSBblH neCOK, 55 BJI 51 K0- 

luhhch npoAyKTOM MexaHHHecKoro paspywenHH h xHMH^ecKoro pas.no^eHH* 
ropHbix nopoA, oounuo sarpasHeH paaHbiMH npn M ec5iMH. 

Rnsi 6oJibiiiHHCTBa cxeK/iHHHbix H3aeJiHH_KBapueBbiH necoK 5JB,nfleTCH_ 
ocHOBHbiM cbipieBUM-JcoMHOHeHTOM^CoflepwaHHe ero 'B uiHxxe cocxaBJinex 
60- 70% „ Bbime. KanecxBO KBapueBoro necna xapaKxepusyexca xHMH«iec- 

KHM 3epHOBbIM H MHHep aJlOTHHeCKHM COCXaBOM. 

HcxoflHbiM M axepnaJioM rjih BBejieHHH KpeMHeseMa b cxeKJio,^ KpoMe 
KBapueBoro necna, MO>Kex 6bixb xan>Ke MOJioxbiii KBapu, conep>KauiHH MeHb- 
Luee kojihmgcxbo okhcjiob >Ke.ne3a, MeM necoK. TopHb.H xpycxajib - HaH60Jiee 

MHCxbifi MaxepHaji. n w ,, 

KBapueBbie necKH iuh P oko pacnpocxpaHeHbi no Bce M y CoBexcxoMy 
Coioay; no KaqecxBy h mouihocxh sanacoB ohh Bnojiue yflOB.nexBopHKDx 
t p e 6 o b a h h h m Haiueii cxeKOJibHOH npoMbiuJJieHHOCXH. n vnP 

HaH60Jiee H 3B ecxHbi cjie^yioiUHe wecxopoKixeHHH necKa: JlK)6epeuKoe 
(cx JlioGepubi, JleHHHCKofl ». n.., MocKOBCKofl o6ji.) ; HacoB-flpcKoe (cx^ 
MacoB-flp, K}>KHO-HoHeuKOH x. R, Cxa^MHCKOH 06,1.); HoBOcejioBCKoe 
(KDjkhoh R-y XapbKOBCKofi o6ji.); nonacHHHCKoe (J^yraucKOH 06^1.); JIst- 
HHHCKoe (cx. Jlaxnan, MocnoBCKO-iloHSaccKOH jk. &.); ByflCKoe (R. Bynbi, 

OpJIOBCKOfl 06,.); TaUJJIHHCKOe (VilbHHOBCKOH 06 JI); HeeOJIMHHCKOe (CT. 

HeSoJiMH, Khpobckoh >k. R., JleHHHrpaflCKoii o6.n.); JIoeBCKoe (roMejib- 

CKOH X°H 6 MHMecKHii cocxaB. KaqecxBO KBapueBoro necKa onpeneJiHexca kojih- 
qeciBeHHbiM coflepHOHHeM KpeMHeseMa h npHMeceu. BbicoKocopxHbie KBap- 



maex ck/iohhoctb k Kpucxa ji.t H3a u.h h ; HecKOJibKO noBbiiuaex BflSKOCTb na- 
TpHeBoTaruH^Hx oxeno. npn saMene SiQ 2 , Z- 
saMCHe Na 2 0 hjih CaO. DiHHoseM bboahx b cocxaB npoMb.w^Hbix cxe 
KOJi-JiHCTOBoro, SvTbiJioMHoro h copxOBoro b KOJiH^ecTBe 2-3 A, a K*e 
BMecie c 6opHbiM'aHrHApHflOM-B cocxaB TepMOMetpHMecKoro ciex/ia, 
>Kapoy.nopHOH h x h m h mgckoh nocynbi. 

Okhcjiw mejioHHbix MexajuiOB R 2 0 

OKUCb HCLTpilR Na 2 0 
MojieKVJiapHbiH sec 62, yAeJibHUfi — 2,27. 

OKHCb H3TPHH BBOJLHT B COCT3B UJHXXbl JlOCpettCTBOM CyjIMpaTa H COAbl. 

Cyjibtbax HaxpHH Na 2 S0 4 . MojieKyJiapHbiH eec 142,06, yaejibHUH — 2J. 
Pas/iwaiOT BHaa cyAbcpaxa: npHpoAHbifi h HCKyccTBeHHbiH. H c k y c c x b e h - 

HblH CWlbCpaT HBJlHeTCH nOOOHHbIM npOflyKTOM B npOH3BO^CTBe COJ1BHOH 
KHCJIOTH Ha 3aBOflaX XHMHHeCKOH npOMblUJJieHHOCTH. 

npHpoAHbift cy/ibcpax BCtpenaeTCH Mame b BH fl e MH P a6HJiHTa-flecHTH- 
BOflHofi icL cocraea Na 2 S0 4 • 10H 2 O, a ram TeHapAHxa-6e3BOAHoro 
KpHCTa JiJiHMBCKoro cy/ibcpaxa HaipH* Na 2 S0 4 HacxpaxaHHxa - abohhoh co- 
jih cyjibipaTOB HaipHH h MarHHn Na 2 S0 4 -MgSO 4 -4H 2 U 

npHpoflHHfl cyjiwpaT AOJirceH 6b.Tb 6e.noro usexa (^nycKaeTCH ae^e- 
HOBaro-^Tb,H oTTenoK). b 1-m cop-re ( Ha cyxoe B 7 n e . c 0 T BO ^^^ H 6 O J e ° e 
jep>KaTbCH: Na 2 S0 4 He Menee 96,5%, Fe 2 0 3 He 6ojiee 0,01%, NaCl He 6oJiee 
"?%, cepHOKHCJioro najibUHH He OoJiee 0,8%, BJiarn ne 6ojiee 3%, HepacxBopn- 
Moro b Bo^e ocTaTKa He 6ojiee 1,5%. 

KpynHefiiUHe cvJibtpaxHbie wecxopoHCAeHHa pacnoJioxeHM b npHKacnHH- 
ckom h n pHapajibCKOM paftoHax.H b KyJiyHAHHCKOH cxenH (osepo KynyK) 
PHfl Menee Soraxb.x hjih Menee nccjieAOBa hhhx m|ctopokwhhh h a x o a ht c h 
b 3anaAHc.fi C^6h P h {oaepa 3fi6eTbi. AH*-By^aT, MopMbiuiaHCKoe) , 
KaaaxcTaHe (npn6ajixamcKoe), TpysnH h Ap. „ Hnr ™ ? 

M h p a 6 h ji h t Bbme.iHeTCH b BHAe npospaunbix, 6ec U BerHbix, HHorja 
KpvnHbix KpHcraJiJioB mohokjihhhhcckoh cHcreMbi, coaep*awHx .10 MojeKyji 
Boibi n P H noHH>KeHHOH xetxnepaxype, H3 Hacb.meHHbix paccojioB^cojiaHbix 
BoaoeMOB, cowpHcamHX cepHOKHC^biH MarHHH, M °P« C ™ I ; 

CHxe^ibHo HeSoJibiiioe kojih^cctbo xjiopucToro MarHHH. MHpaSHJmx, ccaep 
xaiUHfl 19 2% Na,0 24,8% S0 3 , ' 56% H 2 0, hohxh He hphmohshot Ha 
cxeKOJibHbix aa-Boaax BCJieflCTBHe sHaMHie^bHoro KOJiHHecxBa co fl ep>KameH- 

CH B B?s b^h b, ft c v ji b cp a x Na 2 S0 4 , no,y,aeM b ,H ^Z^ZZZ* 
H3 MHpa&HJiHxa nyxeM ecxecxBeHHoro hjih HCKyccTBeHHoro o6e3BOvKHBaHHH 
cocxoT H3 43 7% Na 2 0 h 56,3% S0 3 . H 3 100 Bee. n. 6e3BO A Horo cyjibcpaja 
b cxeK^o nepexoAHx 43,7 B ec. Be3BOAHbift cyjbfcar n/iaBHTCH 6e 3 P a 3 - 
jio^eHHH n P H 884° h pasjiaraexca n P H 1 200—1 ZZU . nKt1 „,.. PH . 

TeHaDHHT Na 2 S0 4 npeAcxaB.nnex cofioft 6ec U BexHbie hjih oKpauieH 
Hb,e I ce P OB P aTHft uaer Kpncx^.H (c Y^hhm BecoM 2,68) . B He M 06^0 
cozie P >KaVc a npHMecH noBapeHHofi cojih (5-7%), cepHOKHWoro KajibUHH 
(4%) h MarHHH (5%). Mecxopo^eHHH xenapAHxa BCxpeMaroxcn b p^e 

03eP A C ™xaH H HT Na 2 S0 4 -MgS0 4 -4H 2 O-6ecuBexHbiH hjih OKpameH- 
Hbift b >Ke^xoBaxbiH h KpacHOBaxbm usex ^HHepaji ^ e P™ H " f n a ?^ b " 
Hoe KOJiHnecTBo MgS0 4 (okojio 34% , NaCl (jxo 8%) h CaS0 4 (ao 4 A). 

to paajioHceSia Na 2 S0 4 b mHXxy bboa^x BOCcxaHOBHxe^b (yrjiepaa) 
b BH^e KOKca, anxpauHxa, ApeBecnoro yrnx b H3Me;ibMeHH0M BHAe, a xaKKe 
ApeeecHbix ohmjiok h cypyweK. TeopexH^ecKH a^h BOCcxaHOBJieHHH cyjib*aTa 
HaxpHH xpefiyexcH 4,22% yr/iepoAa; npaKXHMecKH >Ke bboaht 6,5 A h 6oJibine. 



A0M eHHbie uJJiaKH, otxoah Md H rn _o 0 __ 45 
j, eH oro h opatweBoro u-bctob CJie jwK>iiLHH xHMHnecKHH cocraB 

jots^"^- — CTeK ' 

jia, a TaKwe Map6iiHTa. 

3. BcnoMoraxejibHbie MaxepHaJibi 

OcseTJiHTejiH 

„ UMHP |R juhxty h C noco6cTByiomHe 
OcBe^HTej.H-MaTepMaJm. BB^HM»e b ^ oT KpynHhlx H 

np H bucokhx TeMncpaTypax ^^.^^^^^ tskhm MarepHa.aM orHOCHTca 

-ws^ — HCb MbimbflKa - p ; 

DHCTbie H aMMOHHHHbie COJ1H- B KOJlHUeCTBe 0,5—1 fc, 

hocth BapKH. NaCl (MOJieKyjiapHbift bcc 58,45, yaejib 

p„ Ta FeAsS cnocc6o M BoarOH^ ^ a ronp»» ^ b Mfle Ky a B 

CT6KJ10M aCCbl TfeXOKHCb "™ b " K f "J" „ p „ 3TOM M3CTHMHO B03FO- 

—i 2 ovp— 

nepeJcbK^apraHua oh. ™ ^^^^^aexi TpexoKHCbio MbiuibflKa » 
+ 0 2 ' 3aTeM oKH-cb MapraHua 

6ecuBeTHVK) saiKHCb MapraHua. vJL eJibHbiH — 2,25) . TeM- 

neoaTypa nJiaBJieHHH 318. lipH BBC ^ 

coAeHCTByex ocbct^hhio ^Zll T'Komnec^e 0,15-0,25% h ce^HT P bi 

JJoSaBKH TpexoKKH mu, a ; ^^h* H aXpHeBO-Ka,bUH.BHX 

!_1 5% cnenyeT peK-oMeHAOBaTb a-** 

CTeKOJi- u u _ RnpneHHe 2—4% nJiaBHKOBoro ounaTa 

<D TO£jLCTbie_coejjiJi^^ cTOUioMacci*. 

AMMOHHflHwe "/ H J- g H ^ TB ( e M SeKy^ P H«fl nee 80,05, y*em.. 

aSOTHOKHCJIWH 3MMOHHH lNn4 V 

Hbifl-1,73; xeMnepaxypa mi 3bjiehhh lby.b ), 
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4>ocd)opHOKHCJibie coeAHHeHHfl H3BecTHH b cJieAVwmeM BHfle: 
OocAopHOKaJibUHeoas coj.b Ca 3 (P0 4 ) 2 . (MOJienyJiapHbrn 
sec 310,19, YflejibHbiH-3,18) - GeJibifi aMopcpHbift nopomoK. 

Rnn r.ivuieHHH cTeKJia H3H6oJiee pacnpocTpaHeHHbiM MarepKa^oM hb- 

n«™ KOCTflHaH 30J13 H3 CpOC<popHOKHCJlbIX COeflHHeHHH.^ Oh3 COAejHKHT OT 

67 ao 85% Ca 3 (P0 4 ) 2 , ot 2 fl o 3% 4>oc4)opHOMarHHeBOH cojih, H e6o.nbiuHe 

KOJIHUeCTBa 4)TOpHCTOrO K3 JlbllHH H H3BCCTHI 

KHCJIHH (pOCCpOpHOKHC.TblH K 2 ,5 b U H H C3HP0 4 • 2H 2 0 (MO- 

jieKyjispHbift Bee 172,1, ynejibHufl — 2,32); 

XHCJias (poccpopHOHaipHeBaa c o ji b Na 2 HP0 4 • 12H 2 0 (mo- 
.leKV^flPHbifi Bee 358,17, yaeJibHbiH — 1,5). . 
• ieKy n p P eHM yiuecTBO KCKVCCTBeHHo ii3roTOB.neHHOH (poccpopHOKHcnon COJIH 
nepefl kocthhoh so.iofl saK.iioMaeTCH b nocioHHCTBe cocTa B a. 

HsBecTen Tarae a n a t h t - HarypaJibHaa cpoc<popHOKaJibiiHeBaH cojib 
CaWCaF) (P0 4 ) 3 hjih Ca 4 (CaCn iP0 4 ) 3 . coaepwamaH flo 3 /o (pTopa, flo 
6% xjiopa, okojio 41% P 2 0 5 h okoho 50% CaO. AnaTHT npHMen^Tcs fl-na 
npoH3BOACTBa rviyrueHoro cTeKJia. 

Rnn rJiymeHHa cieKJia iaK>Ke npHMeHHJOT: 

■oKflCb ojiobb Sn0 2 (MO.ieKVJiapHbiH Bee 150,7, yaeJibHbin - 6,6- 

6 ' S); T pexoKHCb MbiuibHKa As 2 0 3 (MOJiexyjiapHbifi B ec 197,82, yaejib- 

HUH cTkhc^ uhpkohhh Zr0 2 (McieKyjiapHbift sec 123,22 y«JibHbifl— 5,7) ; 

T a JibK 3MgO-4Si0 2 -H 2 0 (MOJieKAVinpHbiB Bee 379,34, yae.ibHbiH — 
2,6—2,8) — MHHepaji 6e.ioro imh 3e;ieHOBaToro UBeTa, HepeflKO co^ep >kkt 
npKMecH — oxHCibi >Ke.ie3a h MapraHua. 

OKHCJIHTeJIH H BOCCTaHOBHTeJIH 

HeeTHbie CTen.ia Bapsrr KaK b 0KHCJiHTe:ibHbix, T3K h b BOceraHOBHTejib- 
Hbix vcnoBHHX. CooTBeicTByiOiiiHe ycioBHH Bap kh aocTHraioTCfl peryjiH P 0B3- 
HHeM xapaKTepa miaMeHH b neMH, a Tanme flo6aBJieHHeM b ujhxtv okhcjih- 

TC/ieH HJIH BOCCTaHOBHTCneH. 

OkHCIHTCJIH. K HHCJiy OKHCHHTeJieft OTHOCKTCH HHTpHeBaS h KajiweBaa 

ceJiHTpu. CiHibHoe OKHCJiHTe.ibHoe AeflcTBKe flocTursercH n P H cobmccthom 
npHMeHeHHH cejmxpbi h xpexoKHCH MbiuibHKa; nocJieaHss nepexo-WT b hhth- 

OKHCb KOTOpaH JIBJIHCTCH OKHCIHTeJieM flJIH HeKOTOpblX KpacHTe.ieH. Kajine- 

Bafl cejiHTpa HMeeT npeHMywecTBO nepefl HaxpHeBofi; oHa paaJiaraeTca n P H 
6ojiee BbicoKoft TeNinepaType, ^to cnocoficTByex 6o.nee 3(pcpeKTHBHOMy okh- 
c ji HTeJi bH o m y aeiicTBHK). 

BOCCTaHOBHTeJIH. K HUC.1V BOCCTaHOBHTeJieH othochtch: 

vrJiepoA, KOTopbifi BBOflST b uinxTy b BH^ejK^a^HTpajiBia^flpe- 
BecHVo^raOpkBecHbix onH.noK h paanux yrJiepoflHCTbix coeflHKeHHH; 

B H HfTbl H K 3 Me H b^KHC^H^Oe H.HH BHHH0K3MCHH3H KHCJIO- 

Ta C 4 H 6 0 6 , npHMeHHroiiiaflCfl npn H3roTOB.ieHHH MejiHoro py6HHa, npn ce- 
pe6peHHH 3epKaJi h flp.; _ 

C065HHCHHS1 O^OBa B BHfle 33 KHCH OJlOBa SnO, flBVX.lOpHCTOrO 

o/iOBa SnCl 2 -2K 2 0 h o^obhhhux ooiwok Sn, npHMeHaeMbix npH nsroTOBJie- 

HHH pySHHOB; 

C06AHHCHH3 CypbMbI B BHfle TpeXOKHCH Sb 2 0 3 H MeTa.lJIHieCKOH 

cypbMbi; 

TpeXOKHCb MblUJbflKa AS 2 0 3 — no OTHOUieHHlO K HeKOTOpbIM Kpa- 

CKTeJiHM (Cr0 3 , Mn 2 0 3 ) HB^aeTCH xopomHM BoecTaHOBHTe^eM: 

MeTa.uiHiecKHe 3J1k)mhhhh h m a r h h fl , HBJifltoiUHecH cw^b- 

HiJMH BOCCTaHOBHTeJIH M H. 



